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(57) Abstract: A connector plug intended for a multi-conductor cable (12) with a set o power conductors (30) and set of signal 
conductors (31) and composing a casing (10) with a rear cable receiving opening (1 1). a number of contact elements (42, 43) «,n- 
nevted tu the power and signal conductors (30, 31) and airanged to engage contact elements on a connectable matching connector 
p. J cr jack and a transition chamber (17) located between the rear cable receiving opening (11) and the contact elements (42, 43) 

'^^'^ ^ "'^"^ conductors (30. 31). wherein a coiling core element (18, 1 18) is mounted 
™<I^.h?,"=.T!! J" '^P^'^ P"'*^ ^"^^ "^^^ ^ power conductors (30) and the signal conductors (31) 

r XT ^ ^ conductors (30. 31) for absorbing length changes therein due to bending of 
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Mult-.i -nonHnnhn-r rr^ryr^^r-i - nr- ping 

The invention relates to a connector plug for a multi- 
conductor cable with a set of power conductors and a set of 
signal conductors. The connector plug comprises a casing 
with a cable receiving opening at its rear end, a number of 
contact elements at its forward end connected to the power 
and signal conductors and arranged to engage contact 
elements on a connectable matching plug or jack, and a 
transition chamber located between the cable receiving 
opening and the contact elements and arranged to be 
penetrated by the power and signal conductors. 

A problem concerned with previous connector plugs of the 
above mentioned type is the occurrence of undesired and 
hazardous strains to which the conductors and the contact 
elements are exposed to at bending related length changes 
of the conductors. Such length changes result in 
alternating pushing and tensioning forces in the conductors 
when handling the cable, resulting in strain exposure on 
the conductors and contact elements and ultimate fatigue 
breakdowns. It does .not matter that the cable is 
longitudinally fixed to the connector plug casing, the 
separate conductors inside the cable are still exposed to 
this type of length changes and strain exposure at bending 
of the cable. This means a less reliable function and a 
limited service life of the connector plug. 

The main object of the invention is to provide an improved 
connector plug of the above described type wherein the 
conductors and contact elements are protected from 
undesirable tension forces at bending of the cable. 

Another object of the invention is to provide an improved 
connector plug suitable for connecting an electric power 
tool, for instance a power wrench, to a drive and control 
unit via a mult i -conductor cable 
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Preferred embodiments of the invention are described below 
with reference to the accompanying drawings. 

In the drawings 

Fig. 1 shows a perspective end view of a connector plug 
according to the invention. 

Fig. 2 shows an end view of the connector plug in Fig. i. 
Fig. 3 shows a perspective side view of the connector plug 
in Fig. 1 with a part of the casing removed exposing the 
transition chamber and the coiling core element. 
Fig. 4 shows a longitudinal section along line A-A in Pia 
2. ^' 

Fig. 5 shows a longitudinal section along line B-B in Fig. 
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Fig. 6 shows a longitudinal section through line C-C in 
Fig. 2. 

Fig. 7 shows a longitudinal section through a connector 
plug according to an alternative embodiment of the inven- 
tion. 

Fig. 8 shows an end part of a flat type mult i -conductor 
cable with a tension line and a stop member, whereas for 
clarity the dispositions of the power and signal conductors 
are illustrated by circles in the end surface of the cable. 

The connector plug according to the invention, as 
illustrated by the described examples, is suitable for 
connection of an electric power tool, such as a power 
wrench, to a separate drive and control unit. In such an 
application the power conductors supply electric power to 
the tool, whereas the signal conductors communicate 
operation related signals from sensors and/or maneuver 
means on the tool to the drive and control unit. 

The connector plug shown in Figs. 1-6 comprises a casing 10 
with an open front end and a rear opening ll for receiving 
a multi-conductor cable 12. In the front part of the casing 
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10 there is mounted a connector piece 13, a mounting member 
14 for contact elements, and a conductor support plate 15, 
all made of a non-conducting material. The purpose of the 
conductor support plate 15 is to prevent bending forces in 
the conductors from affecting the contact elements 
Depending on what type of contact elements are used the 
connector piece 13 and the mounting member 14 may be formed 
in one piece. A sleeve portion 16 embraces and forms a 
mounting socket for the support plate 15. The casing lo 
which in fact is longitudinally divided into two shells,' 
comprises a transition chamber 17 for passing of the 
conductors of the cable 12. In the transition chamber 17 
there is mounted a coiling core element 18 which is 
intended to accomplish added length and a slack of the 
conductors as described in further detail below. For 
practical reasons, also explained below, the coiling core 
element 18 is divided in two halves. 

The connector piece 13, the contact element mounting member 
14, the conductor support plate 15 and the coiling core 
element 18 are all retained between two opposite shoulders 
19,20 in the casing 10. At its rear end, the casing 10 is 
formed with a neck portion 22 on which is received an 
elastic cable supporting sleeve 23. At its rear end, the 
neck portion 22 is formed with a hook shaped flange 24 for 
locking the sleeve 23 to the casing lO. See Fig. 5. 

At its forward end, the casing 10 is provided with two 
laterally directed heels 25,26 which form shoulders to be 
engaged by a sleeve nut 27 located on the outside of the 
casing 10. The sleeve nut 27 is intended to co-operate with 
an internally threaded socket portion of a connectable 
matching plug or jack (not shown) to retain the connector 
plug in an interconnected position relative to such jack. 
As can be seen in Figs. 1 and 2, the heels 25,26 are not 
located diametrically opposite each other but have a slight 
asymmetric disposition. The heels 25,26 are arranged to co- 
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operate with matching likewise asymmetrically located 
openings in a jack, thereby guaranteeing a correct angular 
position relative to such jack when interconnecting the two 
parts . 

The cable 12 connected to the plug is a flat type cable 
comprising a set of big size power transmitting conductors 
30 and a set of small size conductors 31 for transmitting 
electric signals. The cable used in the described 
embodiments of the invention is illustrated in Fig 8 and 
further described in E.P. 0 667 980. The cable 12 comprises 
three sections, namely a first section 32 including the set 
of power transmitting conductors 30 including shielding and 
earth ground conductors (not specifically shown) , and a 
second section 33 including the set of small size signal 
transmitting conductors 31 also including one or more non- 
illustrated shielding conductors. The cable 12 comprises 
furthermore a third intermediate section 34 including a 
non-conducting cable support line 3 5 for relieving 
occurring tension forces in the cable 12. The support line 
35 is provided with a stop member 3 7 to be coupled to the 
coiling core element 18 via a socket portion 3 8 in the 
latter. See Fig. 8. The stop member 37 is fitted into the 
socket portion 38 in that the two halves of the coiling 
core element 18 are separated to make access to the socket 
portion 38 for the stop member 37. To enable this, the two 
shells of the casing lo has to be separated as well, when 
the stop member 37 is properly located in the socket 
portion 38, i.e. when the two halves of " the coiling core 
element 18 are reassembled, the casing 10 and the nut 27 
will lock the halves of the coiling core element 18 
together. 

When passing through the transition chamber 17 the sets of 
power conductors 3 0 are kept separated from the signal 
conductors 31 to minimise the influence of the inevitable 
electric fields around the power conductors 3 0 on the low 
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voltage signals transmitted through the signal conductors 
31 Also from the safety point of view the high voltage 
power conductors are kept well separated from the low 
voltage signal conductors, which means that there is low 
risk for the signal transferring system to be exposed to a 
hazardous high voltage. Throughout the length of the cable 
12 the power conductors 30 are separated from the signal 
conductors 31 by the intermediate tension line section 34, 
and to keep that separation through the transition chamber 
17 there are provided two separate screw shaped conductor 
routing paths 40,41. See Figs. 3-6. These routing paths are 
formed by two screw shaped channels on the coiling core 
element 18. This means that the set of power conductors 30 
is routed through one of the screw shaped paths 41, whereas 
the set of signal conductors 31 is routed through the other 
screw shaped path 40. The two screw shaped routing paths 
40,41 extend over about 360" and add a certain length to 
the conductor sets. Through this added length there is also 
provided a certain amount of slack in the conductor sets 
30,31 which serves to protect the contact elements and 
their connection to the conductors from being exposed to 
tension forces due to bending of the cable. In the 
perspective view shown in Fig. 3 one of the casing shells 
are removed and the nut 27 is retracted to make visible the 
separated conductor routing paths 40,41 for the power 
conductors 30 and the signal conductors 31. 

In the mounting member 14 and the connector piece 13 there 
are secured five contact elements 42 connected to the power 
conductors 30, including shielding and earth ground 
conductors, and five contact elements 43 connected to the 
signal and shielding conductors 31. All contact elements 
42,43 have the form of sleeves intended to receive contact 
pins of a matching male type plug or jack. This means that 
the shown plug is a female plug. For safety reasons the 
power contact sleeves 42 are located inside a banana-shaped 
socket 45 on the front end surface of the contact piece 13. 
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Thxs socket 45 is intended to protect the operator and 
others from the power voltage and to guide the plug during 
the plug-in phase. When the plug is properly interconnected 
With a matching male plug or jack the socket 45 is to be 
received in a correspondingly shaped guide recess in that 
jack or plug. 

The plug is also provided with two code pins 46,47 which 
are non-conducting and intended to identify characteristics 
of, for instance, the voltage transferred by the cable 
and/or the type of power tool connected to the cable A 
plug provided with one of these code pins can, for example, 
not be erroneously interconnected with a plug or jack 
having a code pin in the very same position indicating that 
It is connected to a power source of a different voltage or 
a power tool requiring a different voltage. 

As to alternative plug designs, the threaded nut sleeve 27, 
for example, may be exchanged by a bayonet-type coupling 
The code pins 46,47 may also be exchanged by connector pins 
as rec[uired. 

In Pig. 7, there is illustrated an alternative plug design 
wherein the coiling core element 118 is formed with two 
oppositely directed tubular trunnion-like studs 119,120 
forming coiling means for winding and routing separately 
the power conductors 30 and the signal conductors 31 
through the transition chamber 17. As in the above 
described embodiment of the invention, the extended routing 
of the conductors 30,31 through the transition chamber 17 
means that there is added extra length and a certain amount 
of slack in the conductors 3 0,31 to prevent tension forces 
to occur in the conductors and the contact elements 42,43 
at bending of the cable 12. 
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1. Connector plug for a multi-conductor cable (12) 

including a set of power conductors (3 0) and a set of 
signal conductors (31), comprising a casing (lo) with a 
cable receiving opening (ii) at its rear end, a number of 
contact elements (42,43) at its forward end connected to 
said power conductors (30) and said signal conductors (31) 
and arranged to engage contact elements on a connectable 
matching connector plug or jack, and a transition chamber 
(17) located in said casing (10) between said cable 
receiving opening (li) and said contact elements (42,43) 
and penetrated by said power conductors (30) and said 
signal conductors (31) , 

characterized in that said transition chamber 
(17) comprises a coiling core element (18;118) mounted in 
said casing (lo) and forming a separate routing path 
(41,42) for each one of said set of power conductors (30) 
and said set of signal conductors (31), wherein each 
routing path (40,41) provides an added length and a slack 
in each one of said set of power conductors (30) and said 
set of signal conductors (31) for absorbing cable bending 
related length changes of said power conductors (3 0) and 
said signal conductors (31) . 
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Connector plug according to claim 1, wherein said 
coiling core element (118) comprises two oppositely located 
trunnion like studs (119,120), each one of said studs 
(119,120) extends in a direction transverse to the 
longitudinal direction of the casing (10) and forms a 
routing path defining winding core for either one of said 
sets of power conductors (30) and signal conductors (31) . 

3. Connector plug according to claim 1, wherein said 

coiling core element (18) comprises two screw shaped 
external channels extending symmetrically about an axis 
which extends substantially in the longitudinal direction 
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of the casing (lo) , said channels forming said routing 
paths (40,41) through said transition chamber (17). 

4. Connector plug according to anyone of claims 1 - 
3, wherein an anchoring device (37,38) is provided for 
securing the cable (12) to the casing (lo) , said anchoring 
devxce (37,38) comprises a non-conductive tension wire (35) 
extending throughout the cable (12) in parallel with said 
power conductors (30) and said signal conductors (31) , said 
tension wire (35) is connected to said coiling core element 
(18;118) . 

5. Connector plug according to claim 4, wherein said 
anchoring device (37,38) comprises a stop member (37) 
rigidly secured to said tension wire (35) , said coiling 
core element (18;ll8) is formed with a socket portion (38) 
for receiving and positively locking said stop member (37) 
relative to said coiling core element (18/118). 

6. Connector plug according to anyone of claims 1-5, 
wherein a conductor support plate (15) of a non- conductive 
material is mounted in the casing (lo) between said coiling 
core element (18;118) and said contact elements (42,43) 
said support plate (15) is disposed in a plane transverse 
to the longitudinal direction of the casing (lO) and 
comprises a through aperture for each conductor (30,31). 



7. Connector plug according to claim 6, wherein said 

support plate (15) is made of a resilient material. 
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